Introduction: 3 4
Autism spectrum disorders (ASD) is a common disease today with a prevalence of 3 5
14.6 per 1,000 (one in 68) children aged 8 years in the United States at 2012 1 . It is four 3 6 times more common in males than in females 2, 3 . Twin and family studies show that 3 7
siblings of children with ASD are at a significant higher risk for autism than the general 3 8 population [4] [5] [6] . ASD remains poorly understood but may have a strong genetic component 3 9
with a heritability of 40-80% 7-10 . ASD are genetically highly heterogeneous, with no single 4 0 gene accounting for more than 1% of cases 11 .
1
Recent work has shown a substantial contribution of de novo variations [12] [13] [14] [15] .
2
Probands of ASD, relative to unaffected siblings, have been found to more likely carry 4 3 multiple coding and noncoding DNMs in different genes, which are enriched for 4 4 expression in striatal neurons 16 . Genome-wide association studies have revealed few 4 5 replicable common polymorphisms associated with ASD [17] [18] [19] [20] . Common genetic variants 4 6 are individually of little effect but acting additively may be a major source of risk for autism 4 7
21
. Assortative mating may play a role in bringing about enrichment of ASD alleles in an 4 8 affected child 22 . Consistent with the notion of collective and additive effects of common 4 9
variants, recent studies indicate a role for genome wide minor allele content (MAC) of an 5 0 individual in a variety of complex traits and diseases [23] [24] [25] [26] . The more the number of minor 5 1 alleles of common SNPs in an individual, the higher the risk in general for many complex 5 2 diseases such as type 2 diabetes, schizophrenia, and Parkinson's disease [23] [24] [25] [26] [27] [28] . Such 5 3
findings indicate an optimum level of genetic variations that an individual can tolerate 29, 30 . 5 4
Nucleotide positions of common SNPs found in normal populations such as in the 5 5 to show more AT bias than ancestral species, and the direction of evolution appears to be 2 2 4
going towards higher AT content 38 . Our observation here of less AT content in DNMs of 2 2 5
ASD indicates that AT content in DNMs of ASD was abnormal and against the trend of 2 2 6
evolution. This may be related to the enigma of how AT content stays at a certain biased 2 2 7
level not expected from random chance. Negative selection due to diseases such ASD 2 2 8 may prevent AT content from increasing without limit. Our results is consistent with a 2 2 9 previous study showing that ASD genes are AT rich 49 . Thus, if mutations occurred in 2 3 0 these AT rich ASD genes, there would be a high probability of mutating non-AT sites, 2 3 1 leading to DNMs in these genes to be less rich AT.
3 2
Parity rules appear to apply in DNMs in both ASD and control subjects. Individuals 2 3 3
with parity violations or AT bias exist in frequencies expected by random chance (~0.5%) 2 3 4
in both ASD and controls. This confirms that DNMs occur mostly in a random fashion and 2 3 5 obey probability rules. The event of both parity violation and AT bias in DNMs in an 2 3 6
individual appears to be rare and future larger sample size studies are required to reveal 2 3 7
whether such event may occur in reality. Tables  4  2  3 
